ty of male gametes confirms that viridiene is the pheromone factor mediating chemotactic approach to the female cell in Syringoderma. Multifidene was found to be less active by a factor of 100. This result conforms well with the present state of knowledge on brown-algal pheromones outlined above. Ectocarpen, the male-attractant of Ectocarpus is found as an apparently nonfunctional by-product in Cutleria, Laminaria, and Desmarestia.
Erikss., the oat crown rust fungus, differentiates highly specialized infection structures to penetrate into the leaf. At first the urediospore germ tube grows at right angles to the ridges of the cuticle until a stoma is encountered. There an appressorium with an infection peg is produced. The peg pushes the guard cells apart, penetrates into the substomatal chamber and forms the substomatal vesicle. From this vesicle, infection hyphae emerge (for explanation, see Fig. i a) . When an infection hypha contacts a mesophyll cell, a haustorial mother cell is differentiated. Eventually a haustorium forms and pushes into a host cell. After establishment of the first haustorium, the infection hypha branches and more haustorial mother cells with secondary haustoria form. A sequence of interactions between host and parasite appears to trigger the different phases of infection structure development [1] . It is the germ tube which recognises the surface structures of the cuticle, which in turn orients germ tube growth directionally [2] . The outer lips of the guard cells appear to induce appressorium formation [3] , and they thus trigger the development of the remainder of the infection structure complex: the infection peg, substomatal vesicle and infection hypha. These latter structures can also be induced in the wheat stem rust fungus by heat treatment [4] . The induction of haustorial mother cells and haustoria has not previously been possible in vitro, although many rust fungi can be cultured artificially. This paper demonstrates that haustorium formation in a new type of artificial culture of oat crown rust is a result of a recognition between the walls of host and parasite.
To produce the different stimuli by the host, Arena sativa (cultivar Selma), to the germinating urediospores of the crown rust fungus (Puccinia coronata f. sp. avenae),
an epidermal layer, stripped from oat coleoptiles [5] , was spread on a microscope slide with either its outer (cuticular) wall surface up or its inner wall (mesophyll) surface up. The epidermal cell layer was floated either on sterile water or on a solution of 1% sucrose with 0.1% mineral fer- tiliser (Wuxal from Schering A.G., WestBerlin, Germany). The inner or outer surfaces of the epidermal strips were inoculated with urediospores from a field collection of the crown rust fungus using a settling tower. Since these epidermals strips had no stomata in the area studied, the triggering stimulus normally provided by stomata was replaced by heat treatment (4 h at 30 ~ C) beginning 2 h after inoculation. Fungal growth was studied by evaluating directional growth (=growth at right angles to the long axis of epidermal cells) of the germ tube, formation of infection structures, and formation of haustorial mother cells with haustoria at 20 ~ Two days after inoculation, directional growth of the urediospore germ tubes was much more pronounced on the surface of the outer side of the epidermal cells than on the inner surface (Fig. 2a) . Appressoria were found only occasionally (2%). Addi- ) on the surface of the outer wall (~) and the inner wall (ca) of an epidermal layer, two days after inoculation, 620 germ tubes counted, b) The different parts of infection structures, including haustoria, on the surface of the outer (N) and the inner (:n) epidermal walls after a heat treatment (4 h at 30 ~ 2 h after inoculation), six days after inoculation, 950 germ tubes counted, c) The different parts of infection structures, including haustoria (as above) after heat treatment (as above) and addition of a sucrose solution with mineral salts to the epidermal layer, six days after inoculation, 1200 germ tubes counted tion of a solution with 1% sucrose and mineral salts to the epidermal strip did not alter the results (not shown). After a heat shock treatment (Fig. 2b) , about 10-20% of the germ tubes differentiated appressoria, infection pegs and substomatal vesicles on both sides of the epidermal cells.
On the cuticular surface of the epidermis, haustorial mother cells formed rarely (0.5%) and no haustoria were seen. On the surface of the inner wall, haustorial mother cells with haustoria were found regularly, and secondary haustoria were found occasionally (1%). Addition of 1% sucrose and 0.1% mineral salts to the epidermal strip resulted in a dramatic increase in the number of secondary haustoria produced (Fig. 2c) . About 4% of germinated spores produced mycelium with numerous haustorial mother cells and haustoria ( Fig. 1 a, b) . Obviously, only infection hyphae form haustorial mother cells and haustoria after contact with the inner wall of epidermal cells, which corresponds to the walls of mesophyll cells. Attachment of the rust fungus to a mesophyll-type wall may be necessary to induce formation of haustorial mother cells and haustoria, as proposed for the bean rust fungus, Uromyces phasemi [6] . The addition of simple nutrients such as sucrose and mineral salts (the latter can be omitted, which is not shown here) to the system greatly enhanced fungal growth and the formation of secondary haustoria. Five to ten days later, pustules with over 120 haustoria and urediospores with normal infectivity developed. 
